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each step the difference of capillary pressure is only one quarter of that due to the sudden transition from 0 to <r, and thus altogether half the effect is lost by the interposition of the layer. If there were three equal steps, the effect would be reduced to one third, and so on. When the number of steps is infinite, the capillary pressure disappears altogether *."
According to Laplace's hypothesis the whole energy of any number of contiguous strata of liquids is least when they are arranged in order of density, so that this is the disposition favoured by the attractive forces. The problem is to make the sum of the interfacial tensions a minimum, each tension being proportional to the square of the difference of densities of the two contiguous liquids in question. If the order of.stratification differ from that of densities, we can show that each step of approximation to this order lowers the sum of tensions. To this end consider the effect of the abolition of a stratum trn+i, contiguous to crn and crn+2. Before the change we have
(<rn — crn+1f + (<rn+1 — cr,l+2)2,
and afterwards (crn — <rn+s)2. The second minus the first, or the increase in the sum of tensions, is thus
2 (crn — 0"n+1) (crw+1 — <rw+2).
Hence, if <rn+1 be intermediate in magnitude between an and crn+3, the sum of tensions is increased by the abolition of the stratum; but, if crn+1 be not intermediate, the sum is decreased. We see, then, that the removal of a stratum from between neighbours where it is out of order and its introduction between neighbours where it will be in order is doubly favourable to the reduction of the sum of tensions; and since by a succession of such steps we may arrive at the order of magnitude throughout, we conclude that this is the disposition of minimum tensions and energy.
So far the results of Laplace's hypothesis are in marked accordance with experiment; but if we follow it out further, discordances begin to manifest themselves. According to (4*7)
V^V^ + V^,  ...........................(48)
a relation not verified by experiment. What is more, (47) shows that according to the hypothesis T12 is necessarily positive; so that, if the preceding argument be correct, no such thing as mixture of two liquids could ever take place.
But although this hypothesis is clearly too narrow for the facts, it may be conveniently employed in illustration of the general theory. In extension of (25) the potential at any point-may be written
V = fff<rU(f)da;dydz,  ........................(49)
and the hydrostatical equation of equilibrium is
dp^ffdV...........................................(50)
* "Laplace's Theory of Capillarity," Phil. Mag. October 1883, p. 315.    [Vol. ir. p. 234.]sefully interpret this as a tendency of the surface
